INTRODUCTION
Peppermint oil, one of the most popular flavorings worldwide, is used extensively in the production of foodstuff and confectioneries. Peppermint oil includes many constituents such as menthol, menthon and neomenthol. Peppermint oil and its constituents have been reported to have various biological activities including those which are antibacterial (Dikshit and Husain, 1984; Maiti et al., 1985; Shapiro et al., 1994; Sivropoulou et al., 1995) , insecticidal (Mansour et al., 1986) , antiallergic (Arakawa et al., 1992) and antimutagenic (Samejima et al., 1995) . In particular, the antibacterial activity of peppermint oil and its constituents against non-pathogenic Escherichia coil has been reported, but not against enterophathogenic E. coil 0157:H7 (Okamura, 1974; Sivropoulou et al., 1995) .
The polyphenols of green tea, such as various catechins, have also been reported to have bactericidal activity against strains of enterohemorrhagic E. coil 0157:H7 (Toda and Shimamura, 1996) .
In this study, we examined the antibacterial activities of peppermint oil and its constituents, as well as the effects of combinations of peppermint oil or its constituents with polyphenols from green tea, aganist E. coil 0157:H7. Polyphenols were prepared from green tea as described previously (Narita, 1989) . Leaves of green tea (Camellia sinensis), Sen-cha, pulverized to fragments of less than 2 mm (100 g) were extracted with two liters of 80% (v/v) ethanol at room temperature for two hours. The extract after evaporation (20 g) was fractionated by gel filtration (TOYOPEARL HW-40; Tosoh Co. Ltd., Tokyo) and, finally, a dry powder (11.7 g) was obtained that was used as green-tea polyphenols. The purity of the polyphenols was 98.7% as polyphenols, as estimated by the FolinDenis method (Nakabayashi, 1968) . Levels of ECg, EGC and EGCg were 6.6%, 44.7% and 47.3% (w/ w), respectively, as determined by high-performance liquid chromatography (HPLC).
MATERIALS AND METHODS
Green tea, in beverage form, was prepared as follows. Leaves of green tea (50 g), Sen-cha, were (Ellion et al., 1954) . Values of FIC between 1.0 and 0.5 indicated the additive effects and values of 0.5 or less indicated synergistic effects (Matsumoto et al., 1998) . This experiment was repeated at least twice for each combination. a+++ , <10 cfu/mI; ++, 101 -<103cfu/ml; +, 103-<104 cfu/ml; -, 104 cfu/ml. bPBS plus 7.4 mg/ml green-tea extract. 
RESULTS

DISCUSSION
In preliminary screening experiments, we found that peppermint oil, 15 of its constituents and green-tea polyphenols had significant antibaterial activity (Table  1) . Catechins, the polyphenolic constituents of green tea, have previously been examined for their antimicrobial activities (Hamilton-Miller, 1995; Sakanaka et al., 1989; Toda and Shimamura, 1996) . In our experiments, we compared the antibacterial effects of peppermint oil and 15 of its constituents with the effects of green-tea polyphenols on E. coli 
